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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To obtain a minute MOSFET with high 
reliability which has a gate length of submicron order 
and excellent controllability of manufacturing process, 
by forming simultaneously a first impurity doped 
region of low concentration and a second impurity 
doped region of concentration higher than the first 
impurity, the layers being formed by doping impurity 
having a conductivity type inverse to a semiconductor 
substrate by using a step-type side wall and a gate 
electrode as a mask. 

CONSTITUTION: The whole surface of a second film 
12 and an Si02 film 1 1 are continuously etched by 
sputter^etching or reactive ion etching of intense 
anisotropy, and second films 131, 132 and Si02 film 
101, 102 being side walls of a gate electrode 4 are 
left. By reactive plasma etching capable of selective 
exfoliation or chemical liquid exfoliating, the film 131, 
132 are eliminated, thereby leaving step-type side 
walls 1011, 1012; 1021, 1022 on the electrode side 
surface. By using the gate electrode 4 and the left films 101, 102 as masks, N+ layers 71, 72 
being high concentration impurity region, and N- layers 81, 82 being low concentration 
impurity region are simultaneously formed. 
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(11) Japanese Unexamined Patent Application Publication No. 1-161867 
( Einbodiment ) 

Figs. 1(a) to 1(d) are sectional views which show the steps when an 
n-channel MOSFET is fabricated by a method of the present invention. As 
shown in Fig. 1(a)/ on a silicon substrate 1 containing a p-type 
impurity with a concentration of 1 x 10^^ atoms • cm" an element 
isolation region 2, i.e., a field oxide film, is formed to delimit an 
element region. After a gate oxide film 9 with a thickness of 
approximately 5 to 50 nm is formed on a predetermined area in the 
element region, a polycrystalline silicon film with a thickness of 0.1 

to 0.5 ^m is formed, followed by patterning to form a gate electrode 4. 
An Si02 film 11 with a thickness of approximately 100 to 400 nm is then 

formed as a first film over the entire surface by a CVD method using 
SiH^ as a reactant gas. A second film 12 composed of a BPSG film, Si3N4 
film, or photoresist film with a thickness of 100 to 1,000 nm is formed 
further thereon by a CVD method using SiH^ , PH3, B2Hg, or the like as a 
reactant gas . 

Next, as shown in Fig. 1(b), the second film 12 and the Si02 film 
11 are continuously etched by sputter etching or reactive ion etching 
which is strongly anisotropic so that second films 13^ and 132 Si02 
films lOi (lOj^j^ and IO22) and IO2 (IO21 and IO22) remain as sidewalls at 
both sides of the gate electrode 4. 

Next, as shown in Fig. 1(c), the second films 13^ and 132 
selectively removed by reactive plasma etching or chemical etching so 
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that stepped sidewalls (lOj^j^ and 10^2' ^^21 ^^22) remain at both 

sides of the electrode. Using the gate electrode 4 and the remaining 
SiOj films IQi and IO2 as masks, an n-type impurity, such as phosphorus 
or arsenic, is ion-implanted at an accelerating voltage of 30 to 100 KeV 
and with an implant dose of 10^2 10^^ atoms cm'^, followed by 
activation by high-temperature treatment at 900 to 1,100**C and diffusion. 
Thereby, n"*" layers 7^ and I2 which are high-concentration impurity 
regions and n" layers 8^ and 82 which are low-concentration impurity 
regions are simultaneously formed. At this stage, Si02 films 14 are 
formed over the n"*" layers 7i and 72 which are high-concentration impurity 
regions and the field oxide film 2 . 

In such a manner, source/drain regions comprising the low- 
concentration n" layers 8^ and 82 and high-concentration n"*" layers 7^ and 
72 which are self-aligned by the gate electrode 4 and the Si02 films 10^ 
and IO2 can be obtained by one impurity implantation step. 

Next, as shown in Fig. 1(d), as in the conventional treatment, the 
entire surface is covered with an Si02 film, BPSG film, or PSG film 3 by 
a CVD method, contact holes are formed, and a drain electrode 5, a 
source electrode 6, and other lines composed of an Al-Si film are formed. 

(Second Embodiment) 

Another embodiment of the present invention is shown in Fig. 5. As 
shown in Figs. 5(a) to 5(e), sidewalls comprising oxide films lOj and 
IO2 and second films 132 ^^2 formed at both sides of a gate 

electrode 4 by the same steps (shown in Figs. 5(a) and 5(b)) as those 
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shown in Figs. 1(a) and 1(b) in the previous embodiment. Next, as shown 
in Fig. 5(c), a step of forming low-concentration n" layers 15;^ and 152 
using the sidewalls and the gate electrode 4 as masks is added, and as 
shown in Figs. 5(d) and 5(e), a semiconductor device is fabricated by 
the same steps as those shown in Figs. 1(c) and 1(d). 
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